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(57) Abstract 

A method and a device for optimizing a process for manufacturing a certain end product with a certain system are presented. The 
end product is defined by certain desired conditions of its parameters. The system is defined by certain desired conditions of its M 
parameters. The manufacturing process is defined by certain desired conditions of its Q working parameters. At least one of these M or Q 
parameters depends variably on at least another one of these M or Q parameters according to a predetermined mathematical model. Initially, 
a starting point and an optimum condition of the optimization are specified. The starting point is in the fomi of such an initial value of 
at least one of the Q or M parameters that each of corresponding initial values of the N parameters and of the other M and Q parameters 
satisfies the respective desired condition. The optimum condition is such that at least one of the desired conditions of the N parameters is 
satisfied. Then, simulation procedures are performed by changing the at least one initial specified value of the Q or M parameters, so as 
to cause changes of the initial value of at least one of the N parameters that defines the specified optimum condition. Concurrently, the 
mathematical model is operated for calculating current values of the M and Q parameters. The calculated current values are analyzed for 
adjusting at least one of them so as to satisfy the optimum condition. 
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Optimization Method and Device 



FIELD OF THE INVENTION 

The present invention is in the field of optimization techniques and 
relates to a method and a device for designing an optimized process and/or 
associated processing system for manufacturing a certain product. 

BACKGROUND OF THE INVENTION 

Methods for designing a system and/or a process used for manufac- 
turing a certain product are in great demand for a variety of industries, for 
example, chemical, biotechnological, food, cutting tools, microelectronics, 
electronics design, structure design, etc. The need for optimized technological 
processes is more essential when mass production of products is required. 

Earlier methods of the kind specified are typically based on simulation 
procedures performing so-called 'trial-and-error' adjustments of earlier 
models, if any, laboratory data, or other complicated mathematical 
formulation or optimization procedures. The procedures based on laboratory 
data deal with significantly different parameters of the end product obtained 
in the laboratory than that expected to be manufactured by suitable mass 
production techniques or to be structured. To this end, teams of engineers are 
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involved in designing procedures and perform the optimization methods of 
earlier models. They can rely only on their experience and intuition for 
reaching a "right design" or use complicated mathematical formulation or 
optimization procedures, their experience and intuition being based solely on 
the engineers' knowledge of the existing processes and devices. 

Fig. 1 illustrates a block diagram showing the main principles of such 
a conventional method for designing a "supposedly optimized" process and/or 
device to be used for manufacturing a certain product. Data required for 
perfomiing the design, so-called "reference data", is representative of the 
following particulars: 

(1 ) the parameters of an end product to be manufactured, prepared or 

built; 

(2) the parameters of existing manufacturing or preparation processes 

and/or devices of the kind, i.e. for manufacturing a similar 
product; 

(3) 'working' conditions of the manufacturing process, if known; and 

(4) design rule feamres. 

The temi "working conditions " used herein signifies those conditions inside 
the processing device or environment which affect the end product 
parameters and should be maintained within predetermined ranges during the 
process. 

The above data is analyzed by the engineers so as to perform 
numerous simulation procedures for estimating, based solely on their 
capabilities and intuition, the optimized parameters of a designed apparams or 
environment. However, such a method lacks any effective leverage and vital 
assistance of the engineers capable of creating new concepts and ideas, 
beyond the engineers' capabilities and intuition. This results in wasted efforts, 
longer time consumption, higher costs of experiments and sometimes even 
leads the design to a dead end after having all the expenditures. 
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Methods and systems for optimizing technological processes have 
recently been developed, being based on a common feature of specifying a 
so-called "objective function" which should be minimized or maximized 
under defined conditions. However, these minimized or maximized values of 
the objective function depend on a way of selecting a point for starting the 
search and, therefore, represent local minimum or maximum of the objective 
function and not the global value. Again, the knowledge and experience of 
engineers are required for determining either the global minimum/maximum 
of a specified objective function from a plurality of local minimums/ 
maximums, or an optimal solution for positioning a search starting point. 

U.S. Patent No. 5,587,897 discloses an optimization method and 
device for determining an optimal solution by means of detecting a search 
start point for starting the search of the optimal solution. More specifically, 
objective function, search region and required precision are set. Then, the 
objective function is made into a convex function and its maximum value is 
detected using a local search method. However, this approach brings to 
complex objective functions or procedures, as well as to the need for an 
experienced engineer who would combine his knowledge of the process to be 
optimized with his deep knowledge of the optimization mathematics and 
procedures. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to overcome the above listed 
and other disadvantages of the conventional approach and provide a novel 
method and device for optimizing a process and/or a processing apparatus 
used for manufacturing a certain product. 

There is thus provided according to one aspect of the present invention 
a method for optimizing a process for manufacturing a certain end product 
within a system, wherein the end product is defined by certain desired 
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conditions of its N parameters, the system is defined by certain desired 
conditions of its M parameters and the manufacturing process is defined by 
certain desired conditions of its Q working parameters, such that at least one 
of said M or Q parameters depends variably on at least another one of said M 
or Q parameters according to a predetermined mathematical model, the 
method comprising the steps of: 

(a) specifying a starting point in the form of such an initial value of at 

least one of said Q or M parameters that each of corresponding 
initial values of said parameters and of the other M and Q 
parameters satisfies the respective desired condition; 

(b) specifying an optimum condition under which at least one of said 

desired conditions of the N parameters is satisfied; 

(c) providing simulation procedures by changing said at least one 
initial specified value of the Q or M parameters so as to cause 
changes of the initial value of at least one of the N parameters 
that defines said optimum condition and concurrently operating 
said mathematical model for calculating current values of the Af 
and Q parameters; 

(d) analyzing the calculated current values for adjusting at least one 
of them so as to satisfy said optimum condition. 

The term "process for manufacturing" used herein signifies a 
technological or scientific process, structure, effect or the like for producing 
or preparing a certain product, wherein the term "product " signifies a desired 
result of a process, structure or effect. The term "system" used herein 
signifies a specific environment, which may include an apparatus. The 
parameter(s) depending variably on the another parameter(s), as well as the 
another parameter(s), may be representative of process or system, or both of 
them. 

The concept of the invention is based on the idea that an optimization 
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procedure, aimed at optimizing a manufacturing or preparation process and/or 
an associated system, always has certain goals. These goals are typically in 
the form of desired values (or ranges of values) of the parameters of end 
product, process and/or processing system. To this end, a starting point of the 
optimization method is specified in the form of a certain initial condition of at 
least one parameter of either the system or process, under which all the 
product parameters and the other process and system parameters satisfy their 
desired conditions. The initial condition is in the form of a certain value (or 
range of values) of at least one process or system parameter. This value is 
specified in accordance with symmetry and/or order of magnitudes 
considerations that may not be achievable in reality. Hence, the starting point 
of the optimization method represents such a condition of at least one of the 
system or process parameters, under which the goals of the optimization 
procedure related to all the other parameters are supposed to be satisfied. 

At least one of the goals of the optimization procedure, a so-called 
"optimization goals condition" (OPG), is selected so as to define an optimum 
condition of the optimization method to which the current results of the 
optimization are compared. The OPG may be representative of at least one of 
the desired conditions of the end product. Additionally, it may also be 
representative of at least one of the desired process conditions. It will be 
readily understood that the optimum condition is satisfied at the starting point 
of the optimization method. 

It is thus evident that objective functions of the conventional approach 
are replaced here by OPG in the form of the desired condition of at least one 
of the end product parameters. This parameter represents real and measurable 
data used as reference data to which the current results of the optimization 
method are compared. Owing to the fact that the starting point of the 
optimization procedure may include values that are not feasible, such an 
optimization procedure strives for appropriate feasible values that can be 
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realized while being compared to the OPG values. 

The concept of the invention is simple and easy to understand. 
Mathematical tools used for the optimization procedure according to the 
invention can be chosen by engineers involved in a certain manufacturing or 
preparation process to be optimized, or by engineers involved in the 
optimization procedure. Such engineers may input their experience and 
intuition and the optimization method can leverage creativity, or may apply 
any known mathematical routines within their personal skills. One of the 
advantages of the invention is that the optimization procedure brings-up 
directly to a design engineer the "feel", behavior and insight into the systems 
and processes to be optimized without complex action of the mathematical 
functions. 

More specifically, the idea of the present invention is based on that the 
system and/or process to be optimized are defined by parameters of the end 
product, M parameters of the system and Q parameters of the process which 
depend variably on each other. The whole reference data one should have in 
his/her disposal in order to perform the optimization method includes the 
following: 

- desired values of the end product parameters; 

- desired or at least feasible values of the system* and/or process' 
parameters; and 

- mathematical model representing the relationship between the 
product, process system parameters and design-rules. 

The minimum requirements for carrying out the optimization method are as 
follows: 

- a processor equipped by memory for storing the above reference 
data and by input and output interfaces; and 

- suitable software for operating the processor so as to conduct 
simulation procedures based on the mathematical model. 
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Thus, in order to start the optimization procedure, at least one of the end 
product desired conditions should be selected to specify OPG, and such an 
initial condition of the optimization method should be set, under which the 
end product and other process and system desired conditions are satisfied. 

The initial condition may be represented by the value(s) of at least one 
of the M parameters and/or at least one of the Q parameters which is defined 
by symmetry, order of magnitude and/or other engineering or scientific 
considerations that may not be achievable in reality. For example, the initial 
condition is defined by an infinite value of one of the system's parameters. In 
this case, the simulation procedure begins with reducing this initial value. The 
process or system parameter which should be adjusted is detected by means of 
determining and analyzing the behavior, for example, gradients of that at least 
one product's parameter which defmes the optimum condition, depending on 
each of the changes of the process and/or system parameters. 

The above optimization method may be applied to any product 
manufactured by a process, structure or effect that can be defined by specific 
mathematical, scientific or statistical relations between the product, process 
(structure, effect) and system for its manufacturing. For example, a chemical 
vapor deposition (CVD), or other physical, chemical, biochemical 
electrochemical, electromagnetic, etc. processes may be optimized by this 
method. 

According to another aspect of the present invention there is 
provided a device for optimizing a process for manufacturing a certain end 
product within a system, wherein the end product is defined by certain desired 
conditions of its N parameters, the system is defined by certain desired 
conditions of its M parameters and the manufacturing process is defined by 
certain desired conditions of its Q working parameters, so that at least one of 
said M or Q parameters depends variably on at least another one of said M or 
Q parameters according to a predetermined mathematical model, the device 
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comprising: 

i. a memory for storing reference data which is generated by an 
operator and is representative of said desired conditions of A^, M 
and Q parameters, predetermined mathematical model, and an 
optimum condition and a starting point of the optimization 
procedure,, the starting point being in the form of such an initial 
value of at least one of said Q or M parameters that each of 
corresponding initial values of said N parameters and of the other 
M and Q parameters satisfies the respective desired condition, the 
optimum condition being such that at least one of said desired 
conditions of the A'^ parameters is satisfied; 

ii. input interface coupled to said memory for inputting said reference 
data and said data generated by the operator; 

iii. a processing unit interconnected between said memory and input 
interface for performing said simulation procedure and producing 
data indicative of simulation results; and 

iv. an output interface for displaying said produced data indicative of 
the simulation results. 

According to yet another aspects of the present invention there are 
provided a method and a device for optimizing a system used in a 
manufacturing process for manufacturing a certain end product. 

More specifically the present invention is used for designing an 
apparatus employed in a CVD manufacturing process and is therefore 
described below with respect to this application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to understand the invention and to see how the same may be 
carried out in practice, several preferred embodiments will now be described, 
by way of example only, with reference to the accompanying drawings, in 
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which: 

Fig. 1 is a schematic block diagram illustrating the main principles of a 
conventional optimization method of the kind specified; 

Fig. 2 is a schematic block diagram illustrating the main principles of an 
5 optimization method according to the invention; 

Fig. 3 is a schematic illustration of the main components of a system for 
manufacturing a product within a processing apparatus, which process and 
apparatus has to be optimized; and 

Figs. 4a and 4b illustrate a flow diagram of the main steps of a method 
10 for optimizing the process and apparatus used in the system of Fig. 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 illustrates the main principles of a conventional approach for 
optimizing a processing apparatus used for manufacturing a certain product. 

15 As shown, this approach is based on the existing models of an apparatus of 
the kind and employs the capability and intuition of designers to compile the 
data manually, or by using design-rules and objective function of the earlier 
kind, for performing numerous simulation and trial- and-error procedures. 

Reference is now made to Fig. 2, illustrating the main principles of a 

20 new approach according to the invention. The illustration is similar to that of 
Fig. 1, in order to facilitate the understanding of essential features of the 
present invention. Total reference data, required for performing the design, 
includes solely the end product's parameters, working conditions of the 
process and design-mles. The other reference data representative, for 

25 example, of existing models* parameters, may help but is not necessary. • 
Additionally, engineers' capability and intuition are replaced here by a certain 
sequence of steps, which should be performed prior to and concurrently with 
the simulation, and on which the simulation procedures are based. Similarly, 
the engineers* capability and intuition may help but are not necessary. The 
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term "OPC or optimization goals condition' signifies the results' criteria 
of the design, which should be specified and on which the sequence of steps 
is based. The principles and purposes of OPG will be described more 
specifically further below. 

In order to illustrate more specifically the main principles of the 
invention, the following example of optimizing a process and apparatus for 
manufacturing a certain product will now be described with reference to Figs. 
3 and 4a-4b. Fig. 3 illustrates a system 10 for chemical vapor deposition of 
silicon on a silicon wafer 12 within a reactor 14. The reactor 14 is in the form 
of a cylinder having its diameter Do and height h. The reactor 14 is provided 
with inlet, top and outlet, bottom openings 16a and 16b having diameters Dj 
and D2, respectively. The wafer 12 is supported on a susceptor 18 appropri- 
ately accommodated inside the reactor 14 and is coupled to a heating element 
20 so as to be heated up to a desired temperature T^. A stream of a reactant 
gas SiH4 is supplied under a certain pressure into the reactor 14 through the 
opening 16a. 

As a resuh of a chemical process of decomposition of SiH4, that is: 
SiH4 ^Si-^2H2 

the silicon atoms continuously precipitate on a heated surface 12a of the 
wafer 12, while the hydrogen is exhausted through the outlet opening 16b 
(together with other undesirable products). The above process of silicon 
deposition on wafers is known per se and, therefore, need not be described in 
more detail. 

The end product, i.e. the silicon deposition on the wafer 12, can be 
characterized by the following main parameters: 

(Ni) thickness^ of the silicon deposition on the wafer; 

(N2) substantially homogeneous distribution of the silicon atoms on the 
wafer, or a so-called "flatness criterion factor", such that the 
flatness of the silicon /i/ is of a desired value A/^K 
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The CVD process is characterized by the following main working 
conditions: 

(Qi) temperature of the wafer's surface 12a should satisfy the 
following condition: 

SSO'C <T^<555'C 

(Q2) the pressure P inside the reactor 14 should be within the follow- 
ing range: 0.9 Atm - 1.1 Atm; 

What has actually to be designed is the structure of the reactor 14, 
which is characterized by the following parameters: 

(Ml) the exact shape and geometry of the reactor, including its 
diameter Do and height h ; 

(M2) top inlet diameter Dj; 

(M3) bottom outlet diameter Z)^; 

(Ma) materials M7/ of the reactor (aluminum, copper, stainless steel, 
etc.) including their engineering parameters such as, for example, 
heat capacity and thermal conductivity; 
(Ms) gas inlet and outlet pressures Pj and P2 and temperature Tj and 

T2, respectively; 
(M6) resistance R and current I of the heating element 20. 
The above parameters N]-N2, Qj'Q2 and Mj-Ms of the product, 
process and apparatus actually define the total goals of the optimization 
method. 

As indicated above, the working conditions of the process are those 
affecting the end product parameters. It is appreciated that the above 
conditions Qj and Q2 of the process vary during the manufacturing process 
according to the following partial differential equations (constituting a 
mathematical model): 

(1) "Continuity Equation" relating to the gas behavior inside the 
reactor 
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dt 



wherein P is the gas density (of the ideal gas); 
Kis the gas velocity vector; 

(2) "Momentum Equation" 

+ p/* VK) + Vp = /i(AF + 1 V(V V) - pg 
dt 3 

wherein is the gas viscosity; 

(3) "Energy Equation" 



^ dt 

wherein Cp is the gas heat capacity; 

^ is the gas thermal conductivity 

(5) definitions of the appropriate boundary conditions; 

(6) amount of heat supplied to the wafer and vicinity due to the 
heater; 

and according to the characteristic behavior of the growth of the silicon 

particles: 

(6) "Growth Rate" 

G, =Co(i?,,X.,y,.,ZJ*exp(-^) 

wherein Gr is a current growth rate; 

Co(Rc^wyYwfZw) is a coefficient relating to the reactant 
gas SiH4 and the wafer surface points; 

Rc is a concentration of the reactant gas SiH4 in a 
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vicinity of the surface of the wafer; 

are space coordinates of the wafer's surface; 
Ea is the activation energy. 



5 One of the essential features of the present invention consists of 

specifying an "optimization goals condition'' (OPG) defining the results' 
criteria of the design. The OPG represents a specific condition of at least one 
parameter of the end product. In other words, the OPG may simply include 
the desired value (or range of values) of one of the product parameters, for 
1 0 example N2, that is : 

AM" 

Generally, OPG is specified in accordance with the requirements of a 
manufacturer so as to be one of the real goals of the manufacturing process 
and/or indicative of the effectiveness of the manufacturing process. It" will be 

15 readily understood that OPG may represent specific conditions of more than 
one of the end product parameters and one or more process conditions. 

Another essential feature of the present invention is the provision of a 
starting point of the optimization procedure, which represents a so-called 
"ideal condition", under which the goals of the optimization method are 

20 substantially achieved. More specifically, the ideal condition provides such a 
value of at least one of the process or apparatus parameters, that all the other 
product, process and apparatus conditions are satisfied. According to the 
present example, the initial condition is in the form of infinite dimension of 
the reactor 14, that is: 

25 Do'~>oo 

h --^ 00 

The above expressions together define the start point for performing the 
whole method of designing the optimized reactor 14. 

Generally, the ideal condition is in the form of such a value of at least 
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one of the reactor or process parameters which is defined by an order of 
magnitude and/or symmetry considerations, even as a so-called "wishful" 
condition that may not be achievable in reality. Alternatively and additionally, 
although not specifically exemplified, the ideal condition may be in the form 
of such a reactor's parameter that is defined by the consideration of 
symmetry. In other words, the reactor is such that the process' conditions 
thereinside are symmetrical relative to the end product. 

It is also appreciated that each of the parameters included in the OPG 
depends variably, either directly or indirectly, on at least some of the other 
parameters related to the reactor 14, process and product. According to the 
present example, the OPG defining parameter of the product N2 is a function 
of all the above listed parameters as follows: 

N2(Ni. Qj. Q2, Mu M2. Ms, M4. Ms. Me. M7) 
or more specifically: 

A/Do. h. Di. D2. Mi, T, Tj. T2, P, Pi. Pi, R. l Y^. A) 
The method of optimizing such an apparatus used in CVD 
manufacturing process will now be described with reference to Figs. 4a-4b. 
Initially, the OPG is selected (step 22), for example, as described above. 
Then, the start point in the form of the ideal condition is specified (step 24), 
for example, by assuming that the reactor 14 is of infmite dimensions. An 
initial simulation procedure begins (step 26) with changing (reducing) these 
dimensions (step 27) and proceeds with calculating current values of the OPG 
defming parameter, i.e. N2 (step 28). These current values correspond to the 
changed, reduced values of the reactor's parameters Do and //. 

Upon detecting that the OPG has changed (step 29), all the relevant 
parameters, namely those related to the end product, manufacturing process 
and reactor, generally designated PR (17 parameters PRi, ... , PR17 in the 
present example) are calculated (step 30) using the above equations. It should 
be noted that if OPG represents the desired range of values of the parameter 
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A^j?, then this parameter is considered to be changed when its value is out of 
the desired range. 

The steps 26, 27, 28, 29 and 30 are sequentially repeated until changes 
in at least some of the parameters PRj, ... , PR}?, for example / parameters, 
5 are detected (step 32). These changes are caused by the act of reducing the 
dimensions of the reactor 14. 

The above data is analyzed so as to determine that/those parameter(s) 
whose change(s) affect(s) significantly, in comparison to the others, the 
changes of the OPG. To this end, the gradients of the OPG depending on the 
10 changes of each of the detected parameters are separately determined (step 

34) , that is: 

dN^/dPRu .... , dN2/dPRi.u dN2/dPRi 
At least one of those detected parameters is changed accordingly (step 

35) . The detected parameters or those previously changed so as to cause the 
15 changes of these detected parameters are adjusted (step 36) in order to 

maintain the "ideal condition" as specified above. It is appreciated that this 
adjustment procedure is followed by continuously repeating the steps 26-36. 

Upon detecting that the OPG is maintained, i.e. the flatness Af of the 
sihcon is of the desired value A/^^ (step 38), current parameters of the reactor 

20 14 (Mj'Ms) and working conditions of the process {Qj-Qj), which correspond 
to the current "ideal" value of the product parameter A^^, are analyzed (step 
40). If the current parameters are found to be of the desired values (step 42), 
the design is completed. It should be noted that the desired values may be 
feasible values (or range of values) suitable for the specific manufacturing 

25 process. If the current parameters are found to be out of the desired range of 
values , the design is performed again starting from the step 26. It is 
understood that now the reactor's dimensions will be either reduced or 
increased depending on those current values previously received. 

It is appreciated that all the above operational steps are carried out by a 
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processor operated by suitable software, based on the mathematical model 
capable of solving the above equations and analyzing the received solutions. 
The processor includes a memory for storing reference data representative of 
all the relevant parameters and the mathematical equations to be solved. 
Appropriate input and output interfaces are provided and coupled to or 
incorporated with the processor for, respectively, inputting the reference and 
other relevant data and indicating the calculated values and the design's 
results. Such processor and software may be of any known kind and do not 
form a part of the present invention. 

Advantages of the method according to the invention are thus evident. 
Indeed, the optimization procedure starts from such a scientific "ideal" initial 
point, at which the specific conditions representing the goals of the 
optimization procedure are substantially satisfied. One of these goals (OPG) 
is selected to represent the final result's criteria of the optimization procedure 
to which the current results are compared. In other words, the optimization 
procedure begins fi-om such a start point when the desired conditions are 
substantially satisfied and proceeds so as to maintain the OPG condition, 
rather than start with an undesirable condition and try to reach a specific 
desired one. Additionally, the desired condition to be maintained or OPG, on 
the one hand, is in the form of a certain measurable parameter and, on the 
other hand, represents a certain goal of a certain manufacturer aimed at 
increasing the effectiveness of the manufacturing process. Therefore, 
specifying this measurable parameter to be maintained which has a physical 
sense of an optimum condition for a specific technological process, enables to 
make the design physically realizable. 

Those skilled in the art will readily appreciate that various 
modifications and changes may be applied to the preferred embodiment of the 
invention as hereinbefore exemplified without departing from its scope as 
defined in and by the appended claims. In the method claims that follow 
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characters, which are used to designate claim steps, are provided for 
convenience only and do not apply any particular order of performing the 
steps. 
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CLAIMS: 

L A method for optimizing a process for manufacturing a certain end 
product within a system, wherein the end product is defined by certain desired 
conditions of its A'' parameters, the system is defined by certain desired 
conditions of its M parameters and the manufacturing process is defined by 
certain desired conditions of its Q working parameters, such that at least one 
of said M or Q parameters depends variably on at least another one of said M 
or Q parameters according to a predetermined mathematical model, the 
method comprising the steps of: 

a) specifying a starting point in the form of such an initial value of at 
least one of said Q ox M parameters that each of corresponding 
initial values of said N parameters and of the other M and Q 
parameters satisfies the respective desired condition; 

b) specifying an optimum condition under which at least one of said 
desired conditions of the A^ parameters is satisfied; 

c) providing simulation procedures by changing said at least one 
initial specified value of the (2 or M parameters so as to cause 
changes of the initial value of at least one of the N parameters that 
defines said optimum condition and concurrently operating said 
mathematical model for calculating current values of the M and Q 
parameters; 

d) analyzing the calculated current values for adjusting at least one of 
them so as to satisfy said optimum condition, 

2. The method according to Claim 1, wherein the desired condition 
of each of said Q parameters is in the form of a range of feasible values. 

3. The method according to Claim 1 , wherein the desired condition 
of each of said M parameters is in the form of a range of feasible values. 

4. The method according to Claim 1, wherein the initial condition 
represents such a value of at least one of the M or Q parameters that is 
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defined by a symmetry considerations. 

5. The method according to Claim 1, wherein the initial condition 
represents such a value of at least one of the M or g parameters that is 
defined by an order of magnitude considerations. 

6. The method according to Claim 1, wherein the initial condition is 
defmed by an infinite value of at least one of the M parameters of the system. 

7. The method according to Claim 1, wherein the initial condition is 
defmed by scientific and technological considerations. 

8. The method according to Claim 1, wherein the step of analyzing 
the calculated current values comprises: 

determining the changed values of said at least one of the parameters 
depending on the changes of said M and Q parameters, so as to detect at 
least one of the changed M and Q parameters that has to be adjusted, the at 
least one detected value corresponding to the greatest changed value of 
said at least one of the N parameters in comparison to the other determined 
changed values. 

9. The method according to Claim 6, wherein the simulation 
procedure includes reducing said initial value of at least one of the M 
parameters. 

10. The method according to Claim 1, wherein the process to be 
optimized is a chemical process 

11. The method according to Claim 1, wherein the process to be 
optimized is a biochemical process. 

12. The method according to Claim 1, wherein the process to be 
optimized is an electromechanical or electromagnetic process. 

13. A method for optimizing a system used in a manufacturing 
process for manufacturing a certain end product, wherein the end product is 
defined by certain desired conditions of its N parameters, the system is 
defmed by certain desired conditions of its M parameters and the 
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manufacturing process is defined by certain desired conditions of its Q 
working parameters, such that at least one of said Mot Q parameters depends 
variably on at least another one of said M or Q parameters according to a 
predetermined mathematical model, the method comprising the steps of: 

(1) specifying a starting point in the form of such an initial value of at 
least one of said Q or M parameters that each of corresponding 
initial values of said parameters and of the other M and Q 
parameters satisfies the respective desired condition; 

(2) specifying an optimum condition under which at least one of said 
desired conditions of the A/' parameters is satisfied; 

(3) providing simulation procedures by changing said at least one 
initial specified value of the Q or M parameters so as to cause 
changes of the initial value of at least one of the parameters that 
defmes said optimum condition and concurrently operating said 
mathematical model for calculating current values of the M and Q 
parameters; 

(4) analyzing the calculated current values for adjusting at least one of 
them so as to satisfy said optimum condition. 

14. A device for optimizing a process for manufacturing a certain end 
product within a system, wherein the end product is defmed by certain desired 
conditions of its N parameters, the system is defined by certain desired 
conditions of its M parameters and the manufacturing process is defmed by 
certain desired conditions of its Q working parameters, such that at least one 
of said M or Q parameters depends variably on at least another one of said M 
or Q parameters according to a predetermined mathematical model, the 
device comprising: 

i. a memory for storing reference data which is generated by an 
operator and is representative of said desired conditions of A^, M 
and Q parameters, predetermined mathematical model and an 
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optimum condition and a starting point of the optimization 
procedure, the starting point being in the form of such an initial 
value of at least one of said Q or M parameters that each of 
corresponding initial values of said TV parameters and of the other M 
and Q parameters satisfies the respective desired condition, the 
optimum condition being such that at least one of said desired 
conditions of the TV parameters is satisfied; 

ii. input interface coupled to said memory for inputting said reference 
data and said data generated by the operator; 

iii. a processing unit interconnected between said memory and input 
interface for performing said simulation procedure and producing 
data indicative of simulation results; and 

iv. an output interface for displaying said produced data indicative of 
the simulation results. 

15. The device according to Claim 14, wherein said desired result of 
the simulation procedure is in the form of at least one of said desired 
conditions of the product such that at least one of said parameters is within 
its desired range of values. 

16. The device according to Claim 14, wherein said starting point is 
in the form of an initial value of at least one of said QorM parameters such 
that corresponding initial values of said A'^ parameters and of the other M and 
Q parameters satisfy their corresponding desired conditions. 

17. A device for optimizing a system used in a manufacturing process 
for manufacturing a certain end product, wherein the end product is defmed 
by certain desired conditions of its TV parameters, the system is defined by 
certain desired conditions of its TW parameters and the manufacturing process 
is defined by certain desired conditions of its Q working parameters, such that 
at least one of said M or Q parameters depends variably on at least another 
one of said M or Q parameters according to a predetermined mathematical 
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model, the device comprising: 

a memory for storing reference data which is generated by an operator 
and is representative of said conditions of A^, M and Q parameters, 
predetermined mathematical model and an optimum condition and a 
starting point of the optimization procedure, the starting point being in 
the form of such an initial value of at least one of said Q ox M 
parameters that each of corresponding initial values of said 
parameters and of the other M and Q parameters satisfies the 
respective desired condition, the optimum condition being such that at 
least one of said desired conditions of the A'^ parameters is satisfied; 
input interface coupled to said memory for inputting said reference 
data and said data generated by the operator; 

a processing unit interconnected between said memory and input 
interface for performing said simulation procedure and producing data 
indicative of simulation results; and 

an output interface for displaying said produced data indicative of the 
simulation results. 
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